BNF -starch f = 500kHz
S2 -Theoretical calculations for fanning and coherent dimers Coherent rotation
The dipolar interaction term in SI units for a coherent dimer is given by
Dividing by 2 ! , the dipolar contribution term to the free energy density is given by 
as function of mean chain size for distinct intrinsic magnetic anisotropy values (fanning configuration). Note that the effect increases lowering the nanoparticle (intrinsic, i.e.
non-interacting) magnetic anisotropy value. 
S3 -Electron magnetic resonance (EMR) data
Note that different from NMR, where the magnetic field is constant, and one changes the frequency of the electromagnetic field (note that we are not discussing NMRI), in EMR, the frequency is fixed, i.e. the (low amplitude) ac electromagnetic field frequency is constant (in our case around 9.4Ghz, x-band -microwave), and is applied perpendicular to the DC field. Also, the DC applied magnetic field is changed in order to achieve the resonance field condition. The resonance condition is detected through a microwave absorption at a given field range. Indeed, the electron magnetic resonance occurs when the energy difference between two states (which is changed by sweeping the magnetic field, and dependent upon the effective field felt by the electron spins) is equal to the microwave electromagnetic energy. So, note that in EMR one does not have a fixed 0.3T applied to the sample. Actually the field sweeps from 5mT up to 0.5T. Maximum absorption (resonance) is occurring at around 0.3T
for the samples investigated in this work. Fig. 2 (b) ). The simulation indicates that small agglomerates can be found even at the low particle concentration range depending upon the Hamaker and zeta potential (which is related to the grafting, i.e. the number of molecules at the nanoparticle surface) parameters. The quantitative differences between the experimental data (see 
S8 -High field amplitude SLP concentration dependence
For the high field amplitude study of the SLP concentration dependence we used a different hyperthermia system. The magnetic hyperthermia equipment consisted of an Ambrell system model EasyHeat-LI. The system operated at 300kHz
with an 8-turn coil, which was cooled using a closed-loop circulating water system.
The temperature was measured using a fiber-optic system. Again, the amplitude of the alternating magnetic fields was obtained from measurements using an ac field probe bought from AMF Lifesystems. Figure S8 . (a) SLP as function of particle volume fraction. Black circles correspond to the MNF-citrate data at a frequency (f) of 500kHz and 133Oe. The other measurements were performed at f=300kHz. Red circles correspond to data at 550Oe, while triangles the field amplitude is 950Oe. Note that one can undoubtedly observe a decrease of SLP the larger the particle concentration (chain size). In those high field measurements the chain size can be calculated assuming the EMR data, with =5.3 and using each particle volume fraction value (determined from VSM measurements). The inset shows the same data at a lower concentration range. found an increase in the chain size increasing the particle volume fraction. For the MNF-citrate, at the high field limit, the chain length changes from 1 to 2.5. While the BNF sample this range is within 2.5 to 3.5. At this range, and due to the experimental error bars, it is now clear why the BNF sample had not shown any significant SLP concentration dependence. On the contrary, the MNF-citrate shows a strong SLP concentration (chain size) dependence at this experimental condition. 
